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(57) Compression performance is improved in intra
prediction. A moving image decoding device BB esti-
mates a statistic of a prediction error that is based on an
intra prediction direction using an approximated value of
a parameter of the statistic of the prediction error. Re-
garding a prediction value obtained by prediction that is
based on the intra prediction direction, a feature amount
of the prediction value at a pixel near a pixel to be proc-

essed is calculated. Furthermore, a prediction error cor-
responding to a distance from a reference pixel to a pixel
to be processed is estimated using the aforementioned
parameter of the statistic, the prediction error is reflected
in the prediction value that is based on the intra prediction
direction using the calculated feature amount, and a new
prediction value is generated.
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Description

TECHNICAL FIELD

[0001] The present invention relates to moving image
coding devices, moving image decoding devices, moving
image coding methods, moving image decoding meth-
ods, and programs.

BACKGROUND ART

[0002] In the standard methods related to video com-
pression represented by Non-patent reference 1 and
Non-patent reference 2, in in-screen prediction (intra pre-
diction), a method is used in which a reference value,
which is a decoded value of an adjacent coded block, is
used as a prediction value for a pixel located at a position
along a prediction direction. With this method, a plurality
of prediction directions are defined in advance, and cod-
ing performance can be improved by applying an appro-
priate prediction direction.
[0003] Non-patent reference 3 and Non-patent refer-
ence 4 describe a method in which, in the aforementioned
intra prediction, the reference value is weighted based
on a pixel value of a neighboring decoded pixel, rather
than using a simple copy of the reference value. Non-
patent reference 5 describes a method of weighting a
reference pixel based on a result of analysis that corre-
sponds to the distance from the reference pixel.

PRIOR ART DOCUMENT(S)

NON-PATENT REFERENCE

[0004]

Non-patent reference 1: "High Efficiency Video Cod-
ing (HEVC) text specification draft10," JCT-VC 12th
meeting, JCTVC-L1003 v34, Jan. 2013.
Non-patent reference 2: Joint Video Team (JVT) of
ISO/IEC MPEG and ITU-T VCEG, "Text of ISO/IEC
14496-10 Advanced Video Coding,"
Non-patent reference 3: L. Wang, L.-M. Po, Y. Uddin,
K.-M. Wong and S. Li, "A Novel Weighted Cross Pre-
diction for H.264 Intra Coding," ICME2009.
Non-patent reference 4: S. Yu, Y. Gao, J. Chen and
J. Zhou, "Distance-based Weighted prediction for
H,264 Intra Coding," ICALIP2008.
Non-patent reference 5 : R. Cha, O. C. Au, X. Fan,
X. Zhang and J. Li, "Improved Combined Intra- Inter
Prediction using Spatial-Variant Weighted Coeffi-
cient," ICME2011.

DISCLOSURE OF INVENTION

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0005] With the methods described in Non-patent ref-

erences 1 and 2, when generating the prediction value
based on the prediction direction in the intra prediction,
the correlation of the pixel values among pixels decreas-
es as the distance between the pixels increases. For this
reason, if the block size of a processing block increases,
prediction performance decreases the further the dis-
tance of a pixel from the reference pixel is.
[0006] Then, a reduction in the block size of the
processing block is conceivable. This can prevent an in-
crease in the distance between pixels, and accordingly
a decrease in the prediction performance can be sup-
pressed. However, a reduction in the block size of the
processing block increases the number of blocks, result-
ing in an increase in control information to be provided
to each processing block, and there is a concern that
compression performance cannot be improved.
[0007] With the methods described in Non-patent ref-
erences 3 and 4, as for a pixel whose distance from a
coded pixel is small in a processing block, improvement
in compression performance can be expected. However,
as the distance from a coded pixel increases in the
processing block, improvement in the compression per-
formance cannot be expected.
[0008] Meanwhile, with the method described in Non-
patent reference 5, as mentioned above, a reference pix-
el is weighted based on a result of analysis that corre-
sponds to the distance from the reference pixel. For this
reason, improvement in compression performance can
be expected even if the distance from the reference pixel
is large. However, the method described in Non-patent
reference 5 uses information of an inter coding frame
when performing the aforementioned analysis. For this
reason, improvement in compression performance can-
not be expected in the intra prediction.
[0009] The present invention has been made in view
of the foregoing problems, and an object of the invention
is to improve compression performance in intra predic-
tion.

MEANS OF SOLVING THE PROBLEMS

[0010] In order to solve the foregoing problems, the
present invention proposes the following items.

(1) The present invention proposes a moving image
coding device that permits generation of an intra pre-
diction value that is based on an intra prediction di-
rection, including: prediction error statistic evaluation
means (corresponding, for example, to a prediction
error statistic evaluation unit 30 in FIG. 2) for ex-
pressing, as a parameter, a statistic of a prediction
error that is based on the intra prediction direction,
and approximating the parameter (corresponding,
for example, to an average and a variance, which
will be described later) of the statistic in accordance
with a distance from a reference pixel located along
the intra prediction direction to a pixel to be proc-
essed; prediction value feature amount calculation
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means (corresponding, for example, to a prediction
value feature amount calculation unit 40 in FIG. 2)
for calculating, for a pixel near the pixel to be proc-
essed, a feature amount of a prediction value that is
based on the intra prediction direction; and prediction
value calculation means (corresponding, for exam-
ple, to a second prediction value calculation unit 50
in FIG. 2) for estimating a prediction error corre-
sponding to the distance from the reference pixel
located along the intra prediction direction to the pixel
to be processed using the parameter of the statistic
approximated by the prediction error statistic evalu-
ation means, reflecting the prediction error in the pre-
diction value (corresponding, for example, to an intra
prediction value k in FIG. 2) that is based on the intra
prediction direction using the feature amount calcu-
lated by the prediction value feature amount calcu-
lation means, and generating a new prediction value
(corresponding, for example, to an intra prediction
value d in FIG. 2).
According to this invention, the statistic of the pre-
diction error that is based on the intra prediction di-
rection is expressed as a parameter, and the statistic
parameter is approximated in accordance with the
distance from the reference pixel located along the
intra prediction direction to the pixel to be processed.
Also, a feature amount of the prediction value that
is based on the intra prediction direction is calculated
for a pixel near the pixel to be processed. Further-
more, the prediction error corresponding to the afore-
mentioned distance is estimated using the approxi-
mated statistic parameter, the prediction error is re-
flected in the prediction value that is based on the
intra prediction direction using the calculated feature
amount, and a new prediction value is generated.
Therefore, it is possible to express, as a statistic, the
occurrence frequency of a change in the pixel value
for each distance from the reference pixel located
along the intra prediction direction, and correct the
prediction value that is based on the intra prediction
direction using this statistic. Accordingly, the change
in the pixel value, in which pixel value correlation
among pixels in the processing block is considered,
can be reflected in the prediction value that is based
on the intra prediction direction.
Also, control information necessary for expressing a
new generated prediction value is only a result of
approximating the statistic parameter. For this rea-
son, an increase in the control information to be pro-
vided to each processing block can be suppressed.
With the above-described configuration, in the intra
prediction, a bit rate can be suppressed without de-
creasing video quality, and accordingly, compres-
sion performance can be improved.
(2) Regarding the moving image coding device in
(1), the present invention proposes a moving image
coding device in which the prediction error statistic
evaluation means includes: statistic parameter cal-

culation means (corresponding, for example, to a
statistic parameter calculation unit 32 in FIG. 3) for
evaluating the statistic of the prediction error that is
based on the intra prediction direction, and paramet-
rically expressing the statistic; parameter approxi-
mation means (corresponding, for example, to a pa-
rameter approximation unit 33 in FIG. 3) for approx-
imating a parameter of the statistic obtained by the
statistic parameter calculation means using an ap-
proximation function in accordance with the distance
from the reference pixel located along the intra pre-
diction direction to the pixel to be processed; and
parameter determination means (corresponding, for
example, to a parameter determination unit 34 in
FIG. 3) for estimating the statistic of the prediction
error that is based on the intra prediction direction
using the approximation function obtained by the pa-
rameter approximation means.
According to this invention, in the moving image cod-
ing device in (1), the prediction error statistic evalu-
ation means is provided with the statistic parameter
calculation means, the parameter approximation
means, and the parameter determination means.
The statistic of the prediction error that is based on
the intra prediction direction is evaluated by the sta-
tistic parameter calculation means, and the statistic
is parametrically expressed. The aforementioned
statistic parameter is approximated using an approx-
imation function in accordance with the distance from
the reference pixel located along the intra prediction
direction to the pixel to be processed by the param-
eter approximation means. The statistic of the pre-
diction error that is based on the intra prediction di-
rection is estimated by the parameter determination
means using the approximation function obtained by
the parameter approximation means.
For this reason, the statistic parameter is approxi-
mated using the approximation function. According-
ly, the control information necessary for expressing
a new generated prediction value is only a coefficient
of the approximation function, and accordingly, the
bit rate can be further suppressed.
(3) Regarding the moving image coding device in
(2), the present invention proposes a moving image
coding device in which the statistic parameter calcu-
lation means classifies a processing block into a plu-
rality of divided blocks (corresponding, for example,
to a first segment, a second segment, a third seg-
ment, and a fourth segment in FIG. 4) in accordance
with the distance from the reference pixel located
along the intra prediction direction to the pixel to be
processed, and evaluates the statistic in each of the
plurality of divided blocks, and the parameter approx-
imation means approximates the parameter of the
statistic by means of linear approximation or polyno-
mial approximation with a representative value (cor-
responding, for example, to a later-described seg-
ment number) of the distance from the reference pix-
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el to the pixel to be processed in each of the plurality
of divided blocks as a variable.
According to this invention, in the moving image cod-
ing device in (2), a processing block is classified into
a plurality of divided blocks in accordance with the
distance from the reference pixel located along the
intra prediction direction to the pixel to be processed,
and the statistic in each of the plurality of divided
blocks are evaluated by the statistic parameter cal-
culation means. The statistic parameter is approxi-
mated by means of linear approximation or polyno-
mial approximation with a representative value of the
distance from the reference pixel to the pixel to be
processed in each of the plurality of divided blocks
as a variable by the parameter approximation
means. Accordingly, the statistic parameter can be
approximated in accordance with the distance from
the reference pixel located along the intra prediction
direction to the pixel to be processed.
(4) Regarding any of the moving image coding de-
vices in (1) to (3), the present invention proposes a
moving image coding device in which the prediction
error statistic evaluation means uses, as the statistic,
a Laplace distribution expression with respect to a
histogram of the prediction error.
According to this invention, in any of the moving im-
age coding devices in (1) to (3), the Laplace distri-
bution expression with respect to the histogram of
the prediction error can be used as the statistic.
(5) Regarding the moving image coding device in
(4), the present invention proposes a moving image
coding device in which the prediction error statistic
evaluation means uses, as the parameter of the sta-
tistic, an average and a variance of the Laplace dis-
tribution.
According to this invention, in the moving image cod-
ing device in (4), the average and the variance of a
Laplace distribution can be used as parameters of
the statistic.
(6) Regarding any of the moving image coding de-
vices in (1) to (5), the present invention proposes a
moving image coding device in which the prediction
value calculation means estimates the prediction er-
ror using the parameter of the statistic, compares
magnitudes of feature amounts calculated for pixels
(corresponding, for example, to pixels in the first seg-
ment in FIG. 4) whose distance from the reference
pixel is no smaller than a predetermined lower limit
value and is smaller than a predetermined upper limit
value by the prediction value feature amount calcu-
lation means among pixels in a processing block,
and determines a pixel for reflecting the prediction
error in a prediction value thereof from among the
pixels in the processing block, based on a magnitude
of the feature amount.
According to this invention, in any of the moving im-
age coding devices in (1) to (5), the pixel for reflecting
the prediction error in the prediction value thereof

from among the pixels in the processing block is de-
termined based on the magnitude of the feature
amount. For this reason, a change in the pixel value,
in which pixel value correlation among pixels in the
processing block is considered, can be reflected in
the prediction value of an appropriate pixel.
(7) Regarding the moving image coding device in
(6), the present invention proposes a moving image
coding device in which the prediction value calcula-
tion means has, in advance, a plurality of rules that
define how to determine, based on the magnitude of
the feature amount, the pixel for reflecting the pre-
diction error in the prediction value thereof, and se-
lects one of the plurality of rules for each processing
block, and determines the pixel for reflecting the pre-
diction error in the prediction value thereof, in ac-
cordance with the selected rule.
According to this invention, in the moving image cod-
ing device in (6), one of the plurality of rules is se-
lected for each processing block, and the pixel for
reflecting the prediction error in the prediction value
thereof is determined in accordance with the select-
ed rule. For this reason, a change in the pixel value,
in which pixel value correlation among pixels in the
processing block is considered, can be reflected in
the prediction value of an appropriate pixel by se-
lecting a rule that corresponds to the image.
(8) Regarding the moving image coding device in
(7), the present invention proposes a moving image
coding device in which the prediction value calcula-
tion means has, as the plurality of rules, a rule for
reflecting a large prediction error in a pixel having a
large feature amount, and a rule for reflecting a large
prediction error in a pixel having a small feature
amount.
According to this invention, in the moving image cod-
ing device in (7), a rule for reflecting a large prediction
error in a pixel having a large feature amount and a
rule for reflecting a large prediction error in a pixel
having a small feature amount are provided as the
rules that define how to determine, based on the
magnitude of the feature amount, the pixel for re-
flecting the prediction error in the prediction value
thereof. For this reason, a change in the pixel value,
in which pixel value correlation among pixels in the
processing block is considered, can be reflected in
the prediction value of an appropriate pixel by se-
lecting these two rules as appropriate.
(9) Regarding any of the moving image coding de-
vices in (1) to (8), the present invention proposes a
moving image coding device in which the prediction
value calculation means adds the prediction error to
the prediction value that is based on the intra pre-
diction direction, and generates a new prediction val-
ue.
According to this invention, in any of the moving im-
age coding devices in (1) to (8), the prediction error
is added to the prediction value that is based on the
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intra prediction direction, and a new prediction value
is generated. For this reason, a new prediction value
can be generated with an easy operation.
(10) Regarding any of the moving image coding de-
vices in (1) to (9), the present invention proposes a
moving image coding device in which, regarding pre-
diction values of pixels corresponding to a diamond-
shaped tap with a pixel whose feature amount is to
be calculated as the center, the prediction value fea-
ture amount calculation means uses an average val-
ue of the prediction values of the respective pixels
in the tap as the feature amount.
According to this invention, in any of the moving im-
age coding devices in (1) to (9), regarding the pre-
diction values of pixels corresponding to a diamond-
shaped tap with a pixel whose feature amount is to
be calculated as the center, an average value of the
prediction values of the respective pixels in this tap
can be used as the feature amount.
(11) Regarding any of the moving image coding de-
vices in (1) to (9), the present invention proposes a
moving image coding device in which the prediction
value feature amount calculation means uses, as the
feature amount, a value obtained by multiplying an
average value of prediction values of respective pix-
els in a diamond-shaped tap with a pixel whose fea-
ture amount is to be calculated as the center by a
coefficient corresponding to the distance from the
reference pixel to the pixel whose feature amount is
to be calculated.
According to this invention, in any of the moving im-
age coding devices in (1) to (9), it is possible to use,
as the feature amount, the value obtained by multi-
plying the average value of the prediction values of
pixels in a diamond-shaped tap with a pixel whose
feature amount is to be calculated as the center by
a coefficient corresponding to the distance from the
reference pixel to the pixel whose feature amount is
to be calculated.
(12) The invention proposes a moving image decod-
ing device that permits generation of an intra predic-
tion value that is based on intra prediction, including:
statistic parameter determination means (corre-
sponding, for example, to a statistic parameter de-
termination unit 131 in FIG. 10) for estimating a sta-
tistic of a prediction error that is based on an intra
prediction direction using an approximated value of
a parameter (corresponding, for example, to the av-
erage and the variance, which will be described later)
of the statistic of the prediction error; prediction value
feature amount calculation means (corresponding,
for example, to a prediction value feature amount
calculation unit 133 in FIG. 10) for calculating, re-
garding a prediction value obtained by prediction that
is based on the intra prediction direction, a feature
amount of a prediction value at a pixel near a pixel
to be processed; and prediction value calculation
means (corresponding, for example, to a second pre-

diction value calculation unit 134 in FIG. 2) for esti-
mating a prediction error corresponding to a distance
from a reference pixel to the pixel to be processed
using the parameter of the statistic obtained by the
statistic parameter determination means, reflecting
the prediction error in the prediction value (corre-
sponding, for example, to an intra prediction value
H in FIG 10) that is based on the intra prediction
direction using the feature amount calculated by the
prediction value feature amount calculation means,
and generating a new prediction value (correspond-
ing, for example, to an intra prediction value E).
According to this invention, the statistic of the pre-
diction error is estimated using the approximated val-
ue of the statistic parameter of the prediction error
that is based on the intra prediction direction. Re-
garding a prediction value obtained by prediction that
is based on the intra prediction direction, a feature
amount of the prediction value at a pixel near the
pixel to be processed is calculated. Furthermore, the
prediction error corresponding to the distance from
the reference pixel to the pixel to be processed is
estimated using the aforementioned statistic param-
eter, the prediction error is reflected in the prediction
value that is based on the intra prediction direction
using the calculated feature amount, and a new pre-
diction value is generated.
For this reason, the prediction value that is based on
the intra prediction direction can be corrected using
the statistic that expresses the occurrence frequency
of a change in the pixel value for each distance from
the reference pixel located along the intra prediction
direction. Accordingly, the change in the pixel value,
in which pixel value correlation among pixels in the
processing block is considered, can be reflected in
the prediction value that is based on the intra pre-
diction direction.
Also, the control information necessary for generat-
ing a new prediction value is only an approximated
value of the statistic parameter. For this reason, an
increase in the control information to be provided to
each processing block can be suppressed.
With the above-described configuration, in the intra
prediction, the bit rate can be suppressed without
decreasing video quality, and accordingly, compres-
sion performance can be improved.
(13) Regarding the moving image decoding device
in (12), the present invention proposes a moving im-
age decoding device in which the statistic parameter
determination means uses, as the statistic, a Laplace
distribution expression with respect to a histogram
of the prediction error.
According to this invention, in the moving image de-
coding device in (12), a Laplace distribution expres-
sion with respect to a histogram of the prediction
error can be used as the statistic.
(14) Regarding the moving image decoding device
in (13), the present invention proposes a moving im-
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age decoding device in which the statistic parameter
determination means uses, as the parameter of the
statistic, an average and a variance of the Laplace
distribution.
According to this invention, in the moving image de-
coding device in (13), an average and a variance of
a Laplace distribution can be used as parameters of
the statistic.
(15) Regarding any of the moving image decoding
devices in (12) to (14), the present invention propos-
es a moving image decoding device in which the
prediction value calculation means estimates the
prediction error using the parameter of the statistic,
compares magnitudes of feature amounts calculated
for pixels (corresponding, for example, to pixels in
the first segment in FIG. 4) whose distance from the
reference pixel is no smaller than a predetermined
lower limit value and is smaller than a predetermined
upper limit value by the prediction value feature
amount calculation means among pixels in a
processing block, and determines a pixel for reflect-
ing the prediction error in a prediction value thereof
from among the pixels in the processing block, based
on a magnitude of the feature amount.
According to this invention, in any of the moving im-
age decoding devices in (12) to (14), the pixel for
reflecting the prediction error in the prediction value
thereof from among the pixels in the processing
block is determined based on the magnitude of the
feature amount. For this reason, the change in the
pixel value, in which pixel value correlation among
the pixels in a processing block is considered, can
be reflected in the prediction value of an appropriate
pixel.
(16) Regarding the moving image decoding device
in (15), the present invention proposes a moving im-
age decoding device in which the prediction value
calculation means has, in advance, a plurality of
rules that define how to determine, based on the
magnitude of the feature amount, the pixel for re-
flecting the prediction error in the prediction value
thereof, and selects one of the plurality of rules for
each processing block, and determines the pixel for
reflecting the prediction error in the prediction value
thereof, in accordance with the selected rule.
According to this invention, in the moving image de-
coding device in (15), one of the plurality of rules is
selected for each processing block, and the pixel for
reflecting the prediction error in the prediction value
thereof is determined in accordance with the select-
ed rule. For this reason, a change in the pixel value,
in which pixel value correlation among pixels in the
processing block is considered, can be reflected in
the prediction value of an appropriate pixel by se-
lecting a rule that corresponds to the image.
(17) Regarding the moving image decoding device
in (16), the present invention proposes a moving im-
age decoding device in which the prediction value

calculation means has, as the plurality of rules, a rule
for reflecting a large prediction error in a pixel having
a large feature amount, and a rule for reflecting a
large prediction error in a pixel having a small feature
amount.
According to this invention, in the moving image de-
coding device in (16), a rule for reflecting a large
prediction error in a pixel having a large feature
amount and a rule for reflecting a large prediction
error in a pixel having a small feature amount are
provided as the rules that define how to determine,
based on the magnitude of the feature amount, the
pixel for reflecting the prediction error in the predic-
tion value thereof. For this reason, a change in the
pixel value, in which pixel value correlation among
pixels in the processing block is considered, can be
reflected in the prediction value of an appropriate
pixel by selecting these two rules as appropriate.
(18) Regarding any of the moving image decoding
devices in (12) to (17), the present invention propos-
es a moving image decoding device in which the
prediction value calculation means adds the predic-
tion error to the prediction value that is based on the
intra prediction direction, and generates a new pre-
diction value.
According to this invention, in any of the moving im-
age decoding devices in (12) to (17), the prediction
error is added to the prediction value that is based
on the intra prediction direction, and a new prediction
value is generated. For this reason, a new prediction
value can be generated with an easy operation.
(19) Regarding the moving image decoding devices
in (12) to (18), the present invention proposes a mov-
ing image decoding device in which, regarding pre-
diction values of pixels corresponding to a diamond-
shaped tap with a pixel whose feature amount is to
be calculated as the center, the prediction value fea-
ture amount calculation means uses an average val-
ue of the prediction values of the respective pixels
in the tap as the feature amount.
According to this invention, in the moving image de-
coding devices in (12) to (18), regarding the predic-
tion values of pixels corresponding to the diamond-
shaped tap with a pixel whose feature amount is to
be calculated as the center, an average value of the
prediction values of the respective pixels in this tap
can be used as the feature amount.
(20) Regarding the moving image decoding devices
in (12) to (19), the present invention proposes a mov-
ing image decoding device in which the prediction
value feature amount calculation means uses, as the
feature amount, a value obtained by multiplying an
average value of prediction values of respective pix-
els in a diamond-shaped tap with a pixel whose fea-
ture amount is to be calculated as the center by a
coefficient corresponding to the distance from the
reference pixel to the pixel whose feature amount is
to be calculated.
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According to this invention, in the moving image de-
coding devices in (12) to (19), it is possible to use,
as the feature amount, a value obtained by multiply-
ing an average value of prediction values of pixels
in a diamond-shaped tap with a pixel whose feature
amount is to be calculated as the center by a coef-
ficient corresponding to the distance from the refer-
ence pixel to the pixel whose feature amount is to
be calculated.
(21) The invention proposes a method for coding a
moving image in a moving image coding device that
includes prediction error statistic evaluation means
(corresponding, for example, to the prediction error
statistic evaluation unit 30 in FIG. 2), prediction value
feature amount calculation means (corresponding,
for example, to the prediction value feature amount
calculation unit 40 in FIG. 2), and prediction value
calculation means (corresponding, for example, to
the second prediction value calculation unit 50 in
FIG. 2), and permits generation of an intra prediction
value that is based on an intra prediction direction,
the method including: a first step in which the pre-
diction error statistic evaluation means expresses,
as a parameter, a statistic of a prediction error that
is based on the intra prediction direction, and ap-
proximates the parameter (corresponding, for exam-
ple, to the average and the variance, which will be
described later) of the statistic in accordance with a
distance from a reference pixel located along the in-
tra prediction direction to a pixel to be processed; a
second step in which the prediction value feature
amount calculation means calculates, for a pixel near
the pixel to be processed, a feature amount of a pre-
diction value that is based on the intra prediction di-
rection; and a third step in which the prediction value
calculation means estimates a prediction error cor-
responding to the distance from the reference pixel
located along the intra prediction direction to the pixel
to be processed using the parameter of the statistic
approximated by the first step, reflects the prediction
error in the prediction value (corresponding, for ex-
ample, to the intra prediction value k in FIG. 2) that
is based on the intra prediction direction using the
feature amount calculated by the second step, and
generates a new prediction value (corresponding,
for example, to the intra prediction value d in FIG. 2).
According to this invention, the statistic of the pre-
diction error that is based on the intra prediction di-
rection is expressed as a parameter, and the statistic
parameter is approximated in accordance with the
distance from the reference pixel located along the
intra prediction direction to the pixel to be processed.
Also, a feature amount of the prediction value that
is based on the intra prediction direction is calculated
for a pixel near the pixel to be processed. Further-
more, the prediction error corresponding to the afore-
mentioned distance is estimated using the approxi-
mated statistic parameter, the prediction error is re-

flected in the prediction value that is based on the
intra prediction direction using the calculated feature
amount, and a new prediction value is generated.
Accordingly, an effect similar to the aforementioned
effect can be achieved.
(22) The invention proposes a method for decoding
a moving image in a moving image decoding device
that includes statistic parameter determination
means (corresponding, for example, to the statistic
parameter determination unit 131 in FIG. 10), pre-
diction value feature amount calculation means (cor-
responding, for example, to the prediction value fea-
ture amount calculation unit 133 in FIG. 10), and pre-
diction value calculation means (corresponding, for
example, to the second prediction value calculation
unit 134 in FIG. 2), and permits generation of an intra
prediction value that is based on intra prediction, the
method including: a first step in which the statistic
parameter determination means estimates a statistic
of a prediction error that is based on an intra predic-
tion direction using an approximated value of a pa-
rameter (corresponding, for example, to the average
and the variance, which will be described later) of
the statistic of the prediction error; a second step in
which the prediction value feature amount calcula-
tion means calculates, regarding a prediction value
obtained by prediction that is based on the intra pre-
diction direction, a feature amount of a prediction
value at a pixel near a pixel to be processed; and a
third step in which the prediction value calculation
means estimates a prediction error corresponding
to a distance from a reference pixel to the pixel to be
processed using the parameter of the statistic ob-
tained by the first step, reflects the prediction error
in a prediction value (corresponding, for example, to
the intra prediction value H in FIG 10) that is based
on the intra prediction direction using the feature
amount calculated by the second step, and gener-
ates a new prediction value (corresponding, for ex-
ample, to the intra prediction value E in FIG. 10).
According to this invention, the statistic of the pre-
diction error is estimated using the approximated val-
ue of the parameter of the statistic of the prediction
error that is based on the intra prediction direction.
Regarding a prediction value obtained by prediction
that is based on the intra prediction direction, a fea-
ture amount of the prediction value at a pixel near
the pixel to be processed is calculated. Furthermore,
the prediction error corresponding to the distance
from the reference pixel to the pixel to be processed
is estimated using the aforementioned statistic pa-
rameter, the prediction error is reflected in the pre-
diction value that is based on the intra prediction di-
rection using the calculated feature amount, and a
new prediction value is generated. Accordingly, an
effect similar to the aforementioned effect can be
achieved.
(23) The invention proposes a program for causing
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a computer to execute a method for coding a moving
image in a moving image coding device that includes
prediction error statistic evaluation means (corre-
sponding, for example, to the prediction error statistic
evaluation unit 30 in FIG. 2), prediction value feature
amount calculation means (corresponding, for ex-
ample, to the prediction value feature amount calcu-
lation unit 40 in FIG. 2), and prediction value calcu-
lation means (corresponding, for example, to the
second prediction value calculation unit 50 in FIG.
2), and permits generation of an intra prediction val-
ue that is based on an intra prediction direction, the
program including: a first step in which the prediction
error statistic evaluation means expresses, as a pa-
rameter, a statistic of a prediction error that is based
on the intra prediction direction, and approximates
the parameter (corresponding, for example, to the
average and the variance, which will be described
later) of the statistic in accordance with a distance
from a reference pixel located along the intra predic-
tion direction to a pixel to be processed; a second
step in which the prediction value feature amount
calculation means calculates, for a pixel near the pix-
el to be processed, a feature amount of a prediction
value that is based on the intra prediction direction;
and a third step in which the prediction value calcu-
lation means estimates a prediction error corre-
sponding to the distance from the reference pixel
located along the intra prediction direction to the pixel
to be processed using the parameter of the statistic
approximated by the first step, reflects the prediction
error in the prediction value (corresponding, for ex-
ample, to the intra prediction value k in FIG. 2) that
is based on the intra prediction direction using the
feature amount calculated by the second step, and
generates a new prediction value (corresponding,
for example, to the intra prediction value d in FIG. 2).
According to this invention, the statistic of the pre-
diction error that is based on the intra prediction di-
rection is expressed as a parameter, and the statistic
parameter is approximated in accordance with the
distance from the reference pixel located along the
intra prediction direction to the pixel to be processed,
by executing the program using the computer. Also,
a feature amount of the prediction value that is based
on the intra prediction direction is calculated for a
pixel near the pixel to be processed. Furthermore,
the prediction error corresponding to the aforemen-
tioned distance is estimated using the approximated
statistic parameter, the prediction error is reflected
in the prediction value that is based on the intra pre-
diction direction using the calculated feature amount,
and a new prediction value is generated. According-
ly, an effect similar to the aforementioned effect can
be achieved.
(24) The invention proposes a program for causing
a computer to execute a method for decoding a mov-
ing image in a moving image decoding device that

includes statistic parameter determination means
(corresponding, for example, to the statistic param-
eter determination unit 131 in FIG. 10), prediction
value feature amount calculation means (corre-
sponding, for example, to the prediction value fea-
ture amount calculation unit 133 in FIG. 10), and pre-
diction value calculation means (corresponding, for
example, to the second prediction value calculation
unit 134 in FIG. 2), and permits generation of an intra
prediction value that is based on intra prediction, the
program including: a first step in which the statistic
parameter determination means estimates a statistic
of a prediction error that is based on an intra predic-
tion direction using an approximated value of a pa-
rameter (corresponding, for example, to the average
and the variance, which will be described later) of
the statistic of the prediction error; a second step in
which the prediction value feature amount calcula-
tion means calculates, regarding a prediction value
obtained by prediction that is based on the intra pre-
diction direction, a feature amount of a prediction
value at a pixel near a pixel to be processed; and a
third step in which the prediction value calculation
means estimates a prediction error corresponding
to a distance from a reference pixel to the pixel to be
processed using the parameter of the statistic ob-
tained by the first step, reflects the prediction error
in a prediction value (corresponding, for example, to
the intra prediction value H in FIG 10) that is based
on the intra prediction direction using the feature
amount calculated by the second step, and gener-
ates a new prediction value (corresponding, for ex-
ample, to the intra prediction value E in FIG. 10).

[0011] According to this invention, the statistic of the
prediction error is estimated using the approximated val-
ue of the statistic parameter of the prediction error that
is based on the intra prediction direction by executing the
program using the computer. Regarding a prediction val-
ue obtained by prediction that is based on the intra pre-
diction direction, a feature amount of the prediction value
at a pixel near the pixel to be processed is calculated.
Furthermore, the prediction error corresponding to the
distance from the reference pixel to the pixel to be proc-
essed is estimated using the aforementioned statistic pa-
rameter, the prediction error is reflected in the prediction
value that is based on the intra prediction direction using
the calculated feature amount, and a new prediction val-
ue is generated. Accordingly, an effect similar to the
aforementioned effect can be achieved.

EFFECTS OF THE INVENTION

[0012] According to the present invention, compres-
sion performance improve compression is improved.
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BRIEF DESCRIPTION OF DRAWINGS

[0013]

FIG. 1 is a block diagram of a moving image coding
device according to a first embodiment of the present
invention;
FIG. 2 is a block diagram of an intra prediction value
generation unit included in the moving image coding
device according to the aforementioned embodi-
ment;
FIG. 3 is a block diagram of a prediction error statistic
evaluation unit provided in the intra prediction value
generation unit included in the moving image coding
device according to the aforementioned embodi-
ment;
FIG. 4 is a diagram for illustrating operations of the
intra prediction value generation unit included in the
moving image coding device according to the afore-
mentioned embodiment;
FIG. 5 is a diagram for illustrating operations of the
intra prediction value generation unit included in the
moving image coding device according to the afore-
mentioned embodiment;
FIG. 6 is a diagram for illustrating operations of the
intra prediction value generation unit included in the
moving image coding device according to the afore-
mentioned embodiment;
FIG. 7 is a diagram for illustrating operations of the
intra prediction value generation unit included in the
moving image coding device according to the afore-
mentioned embodiment;
FIG. 8 is a diagram for illustrating operations of the
intra prediction value generation unit included in the
moving image coding device according to the afore-
mentioned embodiment;
FIG. 9 is a block diagram of a moving image decoding
device according to the first embodiment of the
present invention;
FIG. 10 is a block diagram of an intra prediction value
generation unit included in the moving image decod-
ing device according to the aforementioned embod-
iment;
FIG. 11 is a block diagram of an intra prediction value
generation unit included in a moving image coding
device according to a second embodiment of the
present invention; and
FIG. 12 is a block diagram of the intra prediction val-
ue generation unit included in a moving image de-
coding device according to the second embodiment
of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, modes for carrying out the present
invention will be described with reference to the draw-
ings. Note that constituent elements in the following em-
bodiments can be replaced with existing constituent el-

ements or the like as appropriate, and various variations
including combinations with other existing constituent el-
ements are possible. Accordingly, the descriptions of the
following embodiments do not limit the content of the in-
vention stated in the claims.
[0015] <First Embodiment>

[Configuration and operations of moving image coding 
device AA]

[0016] FIG. 1 is a block diagram of a moving image
coding device AA according to a first embodiment of the
present invention. The moving image coding device AA
includes an intra prediction value generation unit 1, an
inter prediction value generation unit 2, a DCT/quantiza-
tion unit 3, an inverse DCT/inverse quantization unit 4,
an entropy coding unit 5, and a local memory 6.
[0017] An input image a and a later-described coded
image j that is supplied from the local memory 6 are input
to the intra prediction value generation unit 1. This intra
prediction value generation unit 1 generates a prediction
value based on intra prediction and outputs this predic-
tion value as an intra prediction value d, and also outputs
control information (such as an intra prediction direction)
c regarding the intra prediction.
[0018] The input image a and the later-described cod-
ed image j that is supplied from the local memory 6 are
input to the inter prediction value generation unit 2. This
inter prediction value generation unit 2 generates a pre-
diction value based on inter prediction, outputs this pre-
diction value as an inter prediction value e, and also out-
puts control information (such as a motion vector) f re-
garding the inter prediction.
[0019] A prediction residual signal is input to the
DCT/quantization unit 3. The prediction residual signal
is a difference signal between the input image a and a
prediction value g, and the prediction value g is one of
the intra prediction value d and the inter prediction value
e that is obtained by a prediction method expected to
achieve higher coding performance. This DCT/quantiza-
tion unit 3 performs orthogonal transform processing on
the prediction residual signal, performs quantization
processing on a transform coefficient obtained by this
orthogonal transform processing, and outputs a quan-
tized transform coefficient h.
[0020] The quantized transform coefficient h is input
to the inverse DCT/inverse quantization unit 4. This in-
verse DCT/inverse quantization unit 4 performs inverse
quantization processing on the quantized transform co-
efficient h, performs inverse transform processing on a
transform coefficient obtained by this inverse quantiza-
tion processing, and outputs an inverse orthogonal-
transformed transform coefficient i.
[0021] The control information c regarding the intra
prediction, the control information f regarding the inter
prediction, and the quantized transform coefficient h are
input to the entropy coding unit 5. This entropy coding
unit 5 performs entropy coding processing on the above
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input information, describes a result thereof in coded data
in accordance with a rule (coding syntax) of description
in coded data, and outputs this data as coded data b.
[0022] The coded image j is input to the local memory
6. This local memory 6 accumulates the input coded im-
age j, and supplies the coded image j to the intra predic-
tion value generation unit 1 and the inter prediction value
generation unit 2 as appropriate in the case where a past
coded image j needs to be referenced for the next and
subsequent coding processing unit blocks. The coded
image j refers to a signal obtained by adding the predic-
tion value g and the inverse orthogonal-transformed
transform coefficient i.

(Configuration and operations of intra prediction value 
generation unit 1)

[0023] FIG. 2 is a block diagram of the intra prediction
value generation unit 1. The intra prediction value gen-
eration unit 1 includes a prediction direction determina-
tion unit 10, a first prediction value calculation unit 20, a
prediction error statistic evaluation unit 30, a prediction
value feature amount calculation unit 40, and a second
prediction value calculation unit 50.
[0024] The input image a and the coded image j are
input to the prediction direction determination unit 10.
This prediction direction determination unit 10 deter-
mines a prediction direction in which prediction can be
most appropriately performed with respect to the input
image a and the coded image j from among a plurality of
predetermined intra prediction directions, and outputs
the determined prediction direction as an intra prediction
direction c1.
[0025] The coded image j and an intra prediction di-
rection c1 are input to the first prediction value calculation
unit 20. This first prediction value calculation unit 20 ref-
erences a pixel value of the coded image j and calculates
and outputs an intra prediction value k in accordance with
the intra prediction direction c1.
[0026] The input image a, the intra prediction direction
c1, and the intra prediction value k are input to the pre-
diction error statistic evaluation unit 30. This prediction
error statistic evaluation unit 30 initially obtains an intra
prediction residual from the input image a and the intra
prediction value k, evaluates a statistic regarding the ob-
tained intra prediction residual, and parametrically ex-
presses this statistic. Next, the prediction error statistic
evaluation unit 30 obtains an approximation function ex-
pressing the relationship between the statistic parameter
and the distance from a reference pixel located along the
intra prediction direction c1, and obtains and outputs a
parameter approximation coefficient c2 based on a co-
efficient of the approximation function. The parameter
approximation coefficient c2 and the intra prediction di-
rection c1 are output as the aforementioned control in-
formation c regarding the intra prediction from the intra
prediction value generation unit 1. Next, the prediction
error statistic evaluation unit 30 outputs a statistic ob-

tained from the obtained approximation coefficient as a
statistic m. The above-described prediction error statistic
evaluation unit 30 will be described below in detail using
FIG. 3.

(Configuration and operations of prediction error statistic 
evaluation unit 30)

[0027] FIG. 3 is a block diagram of the prediction error
statistic evaluation unit 30. The prediction error statistic
evaluation unit 30 includes a prediction error calculation
unit 31, a statistic parameter calculation unit 32, a pa-
rameter approximation unit 33, and a parameter deter-
mination unit 34.
[0028] The input image a and the intra prediction value
k are input to the prediction error calculation unit 31. This
prediction error calculation unit 31 calculates, for each
pixel, a differential value between the input image a and
the intra prediction value k, and outputs the calculated
differential value as an intra prediction error p.
[0029] The intra prediction direction c1 and the intra
prediction error p are input to the statistic parameter cal-
culation unit 32. This statistic parameter calculation unit
32 initially calculates, for each pixel in the processing
block, the distance to the pixel from the reference pixel
located along the intra prediction direction c1. Next, the
statistic parameter calculation unit 32 classifies each pix-
el in the processing block into T kinds (T is an integer
that is no smaller than 2) of segments in accordance with
the calculated distance, and generates a histogram ex-
pressing the occurrence frequency of the intra prediction
error for each segment. Next, the statistic parameter cal-
culation unit 32 expresses the generated histogram as a
distribution, and in the present embodiment, a Laplace
distribution is applied as this distribution. Next, the sta-
tistic parameter calculation unit 32 calculates an average
and a variance in each segment, and outputs the calcu-
lated average and variance as statistic parameters q in
each segment.
[0030] The statistic parameters q in each segment are
input to the parameter approximation unit 33. This pa-
rameter approximation unit 33 initially approximates, for
each of the statistic parameters q (the average and the
variance in the present embodiment) in each segment,
the relationship between the distance from the reference
pixel and the statistic parameter by means of linear ap-
proximation or polynomial approximation. Next, the pa-
rameter approximation unit 33 quantizes a coefficient of
the obtained approximation function in accordance with
a predetermined quantization step width, and outputs the
quantized coefficient as a parameter approximation co-
efficient c2.
[0031] The parameter approximation coefficient c2 is
input to the parameter determination unit 34. This param-
eter determination unit 34 initially inversely quantizes the
parameter approximation coefficient c2 in accordance
with the predetermined quantization step width, and de-
rives an approximation function for each type of statistic
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parameter (the average and the variance in the present
embodiment) using the obtained approximation coeffi-
cient. Next, the parameter determination unit 34 obtains
an estimated value of the statistic parameter in accord-
ance with the distance from the reference pixel using the
derived approximation function, and outputs the obtained
estimated value as the statistic m.
[0032] Returning to FIG. 2, the intra prediction value k
is input to the prediction value feature amount calculation
unit 40. This prediction value feature amount calculation
unit 40 calculates a feature amount regarding the intra
prediction value k with respect to every pixel in the
processing block, and outputs the calculated feature
amount as a feature amount n.
[0033] Specifically, the prediction value feature
amount calculation unit 40 initially calculates, with re-
spect to each pixel in the processing block, a feature
amount that is based on prediction values of pixels cor-
responding to a rhombus tap with the pixel to be proc-
essed as the center, and outputs the calculated feature
amount as the feature amount n. The following two types
can be taken as examples of the feature amount to be
calculated, for example. The first one is a result of aver-
aging prediction values of target pixels within a region
corresponding to the tap. The second one is a result of
multiplying the average value of the prediction values of
the pixels corresponding to the tap by a weighting coef-
ficient corresponding to the distance from the reference
pixel.
[0034] The intra prediction direction c1, the intra pre-
diction value k, the statistic m, and the feature amount n
are input to the second prediction value calculation unit
50. This second prediction value calculation unit 50 ini-
tially obtains the distance from the reference pixel located
along the intra prediction direction c1 based on the intra
prediction direction c1 and the statistic m. Next, the sec-
ond prediction value calculation unit 50 calculates a sta-
tistic of an estimated prediction error based on the dis-
tance from the reference pixel located along the intra
prediction direction, reflects the calculated prediction er-
ror statistic in the intra prediction value k, generates a
new intra prediction value, and outputs the generated
intra prediction value as the intra prediction value d.
[0035] Specifically, the second prediction value calcu-
lation unit 50 initially classifies the processing block into
T kinds of segments in accordance with the distance from
the reference pixel located along the intra prediction di-
rection c1 based on the intra prediction direction c1 and
the statistic m, and generates a histogram related to the
prediction error for each segment based on the statistic
m for each distance from the reference pixel. Here, the
magnitudes of feature amounts in the same segment are
compared based on the feature amount n, and larger
feature amounts are sequentially associated with pixels
whose class (prediction error) in the histogram is higher.
Next, all pixels in the processing block are associated
with the prediction error distribution, the prediction error
distribution corresponding to each pixel is added to the

intra prediction value k, and a result thereof is used as
the intra prediction value d.

(Prediction value generation by intra prediction value 
generation unit 1)

[0036] Prediction value generation by the intra predic-
tion value generation unit 1 will be described below using
FIGS. 4 to 8.
[0037] The intra prediction value generation unit 1 in-
itially determines the intra prediction direction for the
processing block using the prediction direction determi-
nation unit 10, and calculates the intra prediction value
using the first prediction value calculation unit 20. It is
assumed below that the intra prediction direction for the
processing block has been determined to be a vertical
direction.
[0038] FIG. 4 is a diagram showing the processing
block. The block size of the processing block is 16316.
The intra prediction value generation unit 1 initially clas-
sifies the processing block into four types of segments
in a direction perpendicular to the intra prediction direc-
tion in accordance with the distance from the reference
pixel to each pixel, using the statistic parameter calcula-
tion unit 32.
[0039] Next, the intra prediction value generation unit
1 calculates a differential value between the input image
and the intra prediction value for each pixel and obtains
the intra prediction residual as shown in FIG. 5, using the
prediction error calculation unit 31. FIG. 5 shows the pixel
values of the input image, the intra prediction values, and
the intra prediction residuals in a first segment shown in
FIG. 4. Note that the following description describes the
case where prediction value generation by the intra pre-
diction value generation unit 1 is performed for the first
segment.
[0040] Next, the intra prediction value generation unit
1 generates a histogram of intra prediction errors for each
segment, and obtains an average m and a distribution ϕ
of the intra prediction residuals in each segment, using
the statistic parameter calculation unit 32. FIG. 6 shows
the histograms of the intra prediction residuals, the av-
erages, and the distributions in the first segment and a
second segment.
[0041] Next, with segment numbers "1", "2", "3", and
"4" assigned respectively to the first segment, the second
segment, a third segment, and a fourth segment, the intra
prediction value generation unit 1 approximates the av-
erages m and the distributions ϕ by means of linear ap-
proximation with the segment number as a variable x,
using the parameter approximation unit 33. Then, as
shown in FIG. 6, a linear approximation function for the
average m and a linear approximation function for the
distribution ϕ are obtained.
[0042] Next, the intra prediction value generation unit
1 quantizes coefficients (0.000 and 0.9846) of the linear
approximation function for the average m and coefficients
(0.0234 and 1.7487) of the linear approximation function
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for the distribution ϕ using the parameter approximation
unit 33. A result of the quantization (the parameter ap-
proximation coefficient c2) is coded by the entropy coding
unit 5 and transmitted to a later-described moving image
decoding device BB.
[0043] Next, the intra prediction value generation unit
1 inversely quantizes the result of the quantization per-
formed by the parameter approximation unit 33 using the
parameter determination unit 34, derives the approxima-
tion function for the average m and the approximation
function for the distribution ϕ, and calculates estimated
values of the average m and the distribution ϕ using the
derived approximation functions. Then, as shown in FIG.
7, 0.9846 is obtained as the estimated value of the av-
erage m, and 1.7721 is obtained as the estimated value
of the distribution ϕ. FIG. 7 shows the estimated values
of the average m and the distribution ϕ calculated using
the approximation function, and a Laplace distribution
graph calculated from these estimated values.
[0044] Next, the intra prediction value generation unit
1 calculates a feature amount using the prediction value
feature amount calculation unit 40. The calculation of the
feature amount uses an intra prediction value for a pixel
in the processing block, a decoded pixel value for a coded
pixel outside the processing block, and a value obtained
by extrapolating the intra prediction value for a pixel that
is outside the processing block and has not been coded.
A filter with which all taps are equally weighted is used
for the diamond-shaped taps each constituted by 737
pixels with a pixel whose feature amount is to be calcu-
lated as the center.
[0045] Next, the intra prediction value generation unit
1 calculates a prediction error statistic such that the his-
togram in each segment coincides with the Laplace dis-
tribution calculated from the estimated values of the av-
erage m and the distribution ϕ, using the second predic-
tion value calculation unit 50. Also, pixels are allocated
to prediction error statistics such that a pixel with a small-
er feature amount is given a larger prediction error sta-
tistic. Then, the allocated prediction error statistic is add-
ed to the intra prediction value k for each pixel, and the
intra prediction value d is obtained.
[0046] The aforementioned allocation will be described
below using FIG. 8. In the first segment, the frequency
of the smallest class "-5" is 1, the frequency of the class
"-4" is 1, and the frequency of the class "-3" is 2. For this
reason, in the first segment, the number of pixels having
the prediction error statistics "-5", "-4", and "-3" are set
respectively to 1, 1, and 2. Specifically, the prediction
error statistics "-5", "-4", and "-3" are allocated respec-
tively to the pixel having the smallest feature amount in
the first segment, the pixel having the second smallest
feature amount, and the pixels having the third and fourth
smallest feature amounts.
[0047] Note that in FIGS. 4 to 8, the intra prediction
direction for the processing block is set to a vertical di-
rection, and accordingly the number of pixels included
respectively in the first to fourth segments are the same,

whereas in the case where the intra prediction direction
for the processing block is set to an oblique direction, for
example, the number of pixels to be included in the re-
spective segments are different. However, even if the
number of pixels included in the respective segments are
different, there is no particular problem since prediction
value generation in the segments is performed independ-
ently for each segment using the statistics (the average
m and the distribution ϕ) related to the intra prediction
residual of each segment.

[Configuration and operations of moving image decoding 
device BB]

[0048] FIG. 9 is a block diagram of a moving image
decoding device BB according to the first embodiment
of the present invention. The moving image decoding
device BB includes an entropy decoding unit 110, an in-
verse DCT/inverse quantization unit 120, an intra predic-
tion value generation unit 130, an inter prediction value
generation unit 140, and a local memory 150.
[0049] The coded data b is input to the entropy decod-
ing unit 110. This entropy decoding unit 110 analyzes
the content described in the coded data b in accordance
with a coded data structure, performs entropy decoding,
and acquires and outputs a residual signal B and control
information C for inter prediction or intra prediction.
[0050] The residual signal B is input to the inverse
DCT/inverse quantization unit 120. This inverse DCT/in-
verse quantization unit 120 performs inverse quantiza-
tion processing on the residual signal B, performs inverse
transform processing on a result of the inverse quantiza-
tion processing, and outputs a result of the inverse trans-
form processing as an inverse orthogonal transform re-
sult D.
[0051] A later-described decoded image A that is sup-
plied from the local memory 150 and the control informa-
tion C for prediction are input to the intra prediction value
generation unit 130. This intra prediction value genera-
tion unit 130 obtains the intra prediction direction based
on the control information C for prediction, references
the pixel value of the decoded image A in accordance
with the obtained intra prediction direction, and generates
and outputs an intra prediction value E.
[0052] The later-described decoded image A that is
supplied from the local memory 150 and the control in-
formation C for prediction are input to the inter prediction
value generation unit 140. This inter prediction value gen-
eration unit 140 obtains a motion vector based on the
control information for prediction, references the pixel
value of the decoded image A in accordance with the
obtained motion vector, and generates and outputs an
inter prediction value F.
[0053] The decoded image A is input to the local mem-
ory 150. This local memory 150 accumulates the input
decoded image A, and supplies the accumulated decod-
ed image A to the intra prediction value generation unit
130 and the inter prediction value generation unit 140 as
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appropriate in the case where a past decoded image A
needs to be referenced for the next and subsequent de-
coding processing unit blocks. The decoded image A re-
fers to a signal obtained by adding the inverse orthogonal
transform result D and the intra prediction value E or the
inter prediction value F.

(Configuration and operations of intra prediction value 
generation unit 130)

[0054] FIG. 10 is a block diagram of the intra prediction
value generation unit 130. The intra prediction value gen-
eration unit 130 includes a statistic parameter determi-
nation unit 131, a first prediction value calculation unit
132, a prediction value feature amount calculation unit
133, and a second prediction value calculation unit 134.
[0055] A quantized approximation coefficient C1 is in-
put to the statistic parameter determination unit 131. The
quantized approximation coefficient C1 is information in-
cluded in the control information C for prediction. This
statistic parameter determination unit 131 initially in-
versely quantizes the quantized approximation coeffi-
cient C1 in accordance with a predetermined quantiza-
tion step, and derives an approximation function for each
type of statistic parameter (the average and the vari-
ance). Next, the statistic parameter determination unit
131 obtains a statistic parameter corresponding to the
distance from the reference pixel using the obtained ap-
proximation function, and outputs the obtained statistic
parameter as a statistic G.
[0056] The decoded image A and an intra prediction
direction C2 are input to the first prediction value calcu-
lation unit 132. The intra prediction direction C2 is infor-
mation included in the control information C for predic-
tion. This first prediction value calculation unit 132 refer-
ences a pixel value of the decoded image A in accord-
ance with the intra prediction direction C2, and generates
and outputs an intra prediction value H in the processing
block.
[0057] The intra prediction value H is input to the pre-
diction value feature amount calculation unit 133. This
prediction value feature amount calculation unit 133 cal-
culates a feature amount that is based on prediction val-
ues of pixels corresponding to a rhombus tap with the
pixel to be processed as the center for each pixel in the
processing block, and outputs the calculated feature
amount as a feature amount I. The following two types
can be taken as examples of the feature amount to be
calculated, for example. The first one is a result of aver-
aging prediction values of target pixels within a region
corresponding to the tap. The second one is a result of
multiplying the average value of the prediction values of
the pixels corresponding to the tap by a weighting coef-
ficient corresponding to the distance from the reference
pixel.
[0058] The intra prediction direction C2, the statistic G,
the intra prediction value H, and the feature amount I are
input to the second prediction value calculation unit 134.

This second prediction value calculation unit 134 initially
calculates, for each pixel in the processing block, the
distance to the pixel from the reference pixel located
along the intra prediction direction C2. Next, the second
prediction value calculation unit 134 classifies each pixel
in the processing block into T kinds of segments in ac-
cordance with the calculated distance, and generates a
histogram expressing the occurrence frequency of the
intra prediction error for each segment. Here, the mag-
nitudes of the feature amounts in the same segments are
compared based on the feature amount I, and larger fea-
ture amounts are sequentially associated with pixels
whose class (prediction error) in the histogram is higher.
Next, all pixels in the processing block are associated
with the prediction error distribution, the prediction error
distribution corresponding to each pixel is added to the
intra prediction value H, and a result thereof is used as
the intra prediction value E.
[0059] With the above-described moving image coding
device AA and moving image decoding device BB, the
following effect can be achieved.
[0060] The moving image coding device AA and the
moving image decoding device BB each express, as a
statistic, the occurrence frequency of a change in the
pixel value for each distance from a reference pixel lo-
cated along the intra prediction direction, and correct a
prediction value that is based on the intra prediction di-
rection using this statistic. For this reason, the change in
the pixel value, in which pixel value correlation among
pixels in the processing block is considered, can be re-
flected in the prediction value that is based on the intra
prediction direction.
[0061] In addition, the control information necessary
for expressing a new generated prediction value is only
the average m and the distribution ϕ. For this reason, an
increase in the control information to be provided to each
processing block can be suppressed.
[0062] With the above-described configuration, in the
intra prediction, the bit rate can be suppressed without
decreasing video quality, and accordingly, compression
performance can be improved.
[0063] The moving image coding device AA and the
moving image decoding device BB each can use a La-
place distribution expression with respect to a histogram
of the prediction error as a statistic, and use an average
and a variance of the Laplace distribution as parameters
of the statistic.
[0064] The moving image coding device AA and the
moving image decoding device BB each determine,
based on the magnitude of the feature amount, a pixel
for reflecting the prediction error in the prediction value
thereof from among the pixels in the processing block.
For this reason, the change in the pixel value, in which
pixel value correlation among the pixels in the processing
block is considered, can be reflected in the prediction
value of an appropriate pixel.
[0065] The moving image coding device AA and the
moving image decoding device BB each add the predic-
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tion error to the prediction value that is based on the intra
prediction direction, and generate new prediction values.
For this reason, a new prediction value can be generated
with an easy operation.
[0066] The moving image coding device AA and the
moving image decoding device BB each can use, regard-
ing prediction values of pixels corresponding to a dia-
mond-shaped tap with a pixel whose feature amount is
to be calculated as the center, an average value of the
prediction values of the respective pixels in this tap as
the feature amount, and use a value obtained by multi-
plying the average value of the prediction values of the
pixels in the diamond-shaped tap with the pixel whose
feature amount is to be calculated as the center by a
coefficient corresponding to the distance from a refer-
ence pixel to the pixel whose feature amount is to be
calculated as the feature amount.
[0067] <Second Embodiment>

[Configuration and operations of moving image coding 
device CC]

[0068] A moving image coding device CC according
to a second embodiment of the present invention will be
described below. The moving image coding device CC
is different from the moving image coding device AA ac-
cording to the first embodiment of the present invention
shown in FIG. 1 in that an intra prediction value genera-
tion unit 1A is provided in place of the intra prediction
value generation unit 1. Note that the same constituent
elements of the moving image coding device CC as those
of the moving image coding device AA will be assigned
the same signs, and descriptions thereof will be omitted.

(Configuration and operations of intra prediction value 
generation unit 1A)

[0069] FIG. 11 is a block diagram of the intra prediction
value generation unit 1A. The intra prediction value gen-
eration unit 1A is different from the intra prediction value
generation unit 1 according to the first embodiment of
the present invention shown in FIG. 2 in that a second
prediction value calculation unit 50A is provided in place
of the second prediction value calculation unit 50.
[0070] The intra prediction direction c1, the intra pre-
diction value k, the statistic m, and the feature amount n
are input to the second prediction value calculation unit
50A. This second prediction value calculation unit 50A
initially obtains the distance from a reference pixel locat-
ed along the intra prediction direction based on the intra
prediction direction c1 and the statistic m. Next, the sec-
ond prediction value calculation unit 50 calculates a sta-
tistic of an estimated prediction error based on the dis-
tance from the reference pixel located along the intra
prediction direction, reflects the calculated prediction er-
ror statistic in the intra prediction value k, generates a
new intra prediction value, and outputs the generated
intra prediction value as the intra prediction value d. Also,

the second prediction value calculation unit 50A outputs
predetermined information for generating the intra pre-
diction value d as sequence identification information c3.
[0071] Specifically, the second prediction value calcu-
lation unit 50A initially classifies the processing block into
T kinds of segments in accordance with the distance from
the reference pixel located along the intra prediction di-
rection c1 based on the intra prediction direction c1 and
the statistic m, and generates a histogram related to the
prediction error for each segment based on the statistic
m for each distance from the reference pixel. Here, the
magnitudes of the feature amounts are compared in the
same segment based on the feature amount n, the most
appropriate rule is determined from among a plurality of
predetermined rules between the moving image coding
device CC and a later-described moving image decoding
device DD, and a histogram class (prediction error) is
allocated to each pixel in accordance with the determined
rule. Information indicating the rule used in this allocation
is output as the sequence identification information c3.
Next, all pixels in the processing block are associated
with the prediction error distribution, the prediction error
distribution corresponding to each pixel is added to the
intra prediction value k, and a result thereof is used as
the intra prediction value d.
[0072] Note that in each of the aforementioned plurality
of predetermined rules, a rule that provides a way to as-
sociate the magnitude of the feature amount with the his-
togram class is defined. It is assumed that, for example,
the aforementioned plurality of rules include a rule for
allocating a high histogram class to a pixel having a large
feature amount, a rule for allocating a high histogram
class to a pixel having a small feature amount, and the
like. Then, the second prediction value calculation unit
50A selects one of the plurality of rules that is most ap-
propriate for coding performance for each processing
block.
[0073] Also, the sequence identification information c3
is output as the aforementioned control information c re-
garding the intra prediction from the intra prediction value
generation unit 1A together with the parameter approxi-
mation coefficient c2 and the intra prediction direction c1.

[Configuration and operations of moving image decoding 
device DD]

[0074] The moving image decoding device DD accord-
ing to the second embodiment of the present invention
will be described below. The moving image decoding de-
vice DD is different from the moving image decoding de-
vice BB according to the first embodiment of the present
invention shown in FIG. 9 in that an intra prediction value
generation unit 130A is provided in place of the intra pre-
diction value generation unit 130. Note that the same
constituent elements of the moving image decoding de-
vice DD as those of the moving image decoding device
BB are assigned the same signs, and descriptions there-
of will be omitted.
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(Configuration and operations of intra prediction value 
generation unit 130A)

[0075] FIG. 12 is a block diagram of the intra prediction
value generation unit 130A. The intra prediction value
generation unit 130A is different from the intra prediction
value generation unit 130 according to the first embodi-
ment of the present invention shown in FIG. 10 in that a
second prediction value calculation unit 134A is provided
in place of the second prediction value calculation unit
134.
[0076] The intra prediction direction C2, the sequence
identification information C3, the statistic G, the intra pre-
diction value H, and a feature amount I are input to the
second prediction value calculation unit 134A. The se-
quence identification information C3 is information in-
cluded in the control information C for prediction. This
second prediction value calculation unit 134A initially cal-
culates, for each pixel in the processing block, the dis-
tance to the pixel from the reference pixel located along
the intra prediction direction. Next, the second prediction
value calculation unit 134A classifies each pixel in the
processing block into T kinds of segments in accordance
with the calculated distance, and generates a histogram
expressing the occurrence frequency of the intra predic-
tion error for each segment. Here, the magnitudes of fea-
ture amounts are compared in the same segment based
on the feature amount I, and the histogram classes (pre-
diction error) are associated with the magnitudes of the
feature amounts in accordance with a rule determined
by the sequence identification information C3 from
among the aforementioned plurality of predetermined
rules. Next, all pixels in the processing block are associ-
ated with the prediction error distribution, the prediction
error distribution corresponding to each pixel is added to
the intra prediction value H, and a result thereof is used
as the intra prediction value E.
[0077] With the above-described moving image coding
device CC and moving image decoding device DD, the
following effect can be achieved in addition to the above-
described effect that can be achieved by the moving im-
age coding device AA and the moving image decoding
device BB according to the first embodiment of the
present invention.
[0078] The moving image coding device CC and the
moving image decoding device DD each select one of
the plurality of rules for each processing block, and de-
termine a pixel for reflecting the prediction error in the
prediction value thereof in accordance with the selected
rule. For this reason, a change in the pixel value, in which
pixel value correlation among pixels in the processing
block is considered, can be reflected in the prediction
value of an appropriate pixel by selecting a rule that cor-
responds to the image.
[0079] The moving image coding device CC and the
moving image decoding device DD each can use a rule
for reflecting a large prediction error in a pixel having a
large feature amount and a rule for reflecting a large pre-

diction error in a pixel having a small feature amount as
the rules defining how to determine, based on the mag-
nitude of the feature amount, the pixel for reflecting the
prediction error in the prediction value thereof. For this
reason, a change in the pixel value, in which pixel value
correlation among pixels in the processing block is con-
sidered, can be reflected in the prediction value of an
appropriate pixel by selecting these rules as appropriate.
[0080] Note that the present invention can be achieved
by recording, in a computer-readable non-transitory stor-
age medium, the processing of the moving image coding
device AA/CC and the moving image decoding device
BB/DD according to the present invention, and causing
the moving image coding device AA/CC and the moving
image decoding device BB/DD to read out and execute
a program recorded in this storage medium.
[0081] Here, for example, a nonvolatile memory such
as an EPROM or a flash memory, a magnetic disk such
as a hard disk, a CD-ROM, or the like can be applied as
the aforementioned storage medium. The program re-
corded in this storage medium is read out and executed
by processors provided in the moving image coding de-
vice AA/CC and the moving image decoding device
BB/DD.
[0082] The aforementioned program may be transmit-
ted from the moving image coding device AA/CC and the
moving image decoding device BB/DD in which this pro-
gram is stored in the storage device to another computer
system via a transmission medium or through transmitted
waves in the transmission medium. Here, the "transmis-
sion medium" that transmits the program refers to a me-
dium having a function of transmitting information, such
as a network (communication network) including the In-
ternet or a communication line including a telephone line.
[0083] The aforementioned program may be for
achieving some of the above-described functions. Fur-
thermore, the aforementioned program may be one that
can achieve the above-described functions in combina-
tion with a program that is already recorded in the moving
image coding device AA/CC and the moving image de-
coding device BB/DD, i.e., a so-called differential file (dif-
ferential program).
[0084] Although the embodiments of the present in-
vention have been described in detail with reference to
the drawings, the detailed configurations are not limited
to these embodiments, and also include designs in the
scope that does not depart from the gist of the invention.

DESCRIPTION OF THE REFERENCE NUMERALS

[0085]

AA, CC ... Moving image coding device
1, 1A ... Intra prediction value generation unit
10 ... Prediction direction determination unit
20 ... First prediction value calculation unit
30 ... Prediction error statistic evaluation unit
31 ... Prediction error calculation unit
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32 ... Statistic parameter calculation unit
33 ... Parameter approximation unit
34 ... Parameter determination unit
40 ... Prediction value feature amount calculation
unit
50, 50A ... Second prediction value calculation unit
BB, DD ... Moving image decoding device
130, 130A ... Intra prediction value generation unit
131 ... Statistic parameter determination unit
132 ... First prediction value calculation unit
133 ... Prediction value feature amount calculation
unit
134, 134A ... Second prediction value calculation
unit

Claims

1. A moving image coding device that permits genera-
tion of an intra prediction value that is based on an
intra prediction direction, comprising:

prediction error statistic evaluation means for
expressing, as a parameter, a statistic of a pre-
diction error that is based on the intra prediction
direction, and approximating the parameter of
the statistic in accordance with a distance from
a reference pixel located along the intra predic-
tion direction to a pixel to be processed;
prediction value feature amount calculation
means for calculating, for a pixel near the pixel
to be processed, a feature amount of a predic-
tion value that is based on the intra prediction
direction; and
prediction value calculation means for estimat-
ing a prediction error corresponding to the dis-
tance from the reference pixel located along the
intra prediction direction to the pixel to be proc-
essed using the parameter of the statistic ap-
proximated by the prediction error statistic eval-
uation means, reflecting the prediction error in
the prediction value that is based on the intra
prediction direction using the feature amount
calculated by the prediction value feature
amount calculation means, and generating a
new prediction value.

2. The moving image coding device according to claim
1,
wherein the prediction error statistic evaluation
means includes:

statistic parameter calculation means for evalu-
ating the statistic of the prediction error that is
based on the intra prediction direction, and par-
ametrically expressing the statistic;
parameter approximation means for approxi-
mating a parameter of the statistic obtained by

the statistic parameter calculation means using
an approximation function in accordance with
the distance from the reference pixel located
along the intra prediction direction to the pixel
to be processed; and
parameter determination means for estimating
the statistic of the prediction error that is based
on the intra prediction direction using the ap-
proximation function obtained by the parameter
approximation means.

3. The moving image coding device according to claim
2,
wherein the statistic parameter calculation means
classifies a processing block into a plurality of divided
blocks in accordance with the distance from the ref-
erence pixel located along the intra prediction direc-
tion to the pixel to be processed, and evaluates the
statistic in each of the plurality of divided blocks, and
the parameter approximation means approximates
the parameter of the statistic by means of linear ap-
proximation or polynomial approximation with a rep-
resentative value of the distance from the reference
pixel to the pixel to be processed in each of the plu-
rality of divided blocks as a variable.

4. The moving image coding device according to any
of claims 1 to 3,
wherein the prediction error statistic evaluation
means uses, as the statistic, a Laplace distribution
expression with respect to a histogram of the predic-
tion error.

5. The moving image coding device according to claim
4,
wherein the prediction error statistic evaluation
means uses, as the parameter of the statistic, an
average and a variance of the Laplace distribution.

6. The moving image coding device according to any
of claims 1 to 5,
wherein the prediction value calculation means es-
timates the prediction error using the parameter of
the statistic,
compares magnitudes of feature amounts calculated
for pixels whose distance from the reference pixel is
no smaller than a predetermined lower limit value
and is smaller than a predetermined upper limit value
by the prediction value feature amount calculation
means among pixels in a processing block, and
determines a pixel for reflecting the prediction error
in a prediction value thereof from among the pixels
in the processing block, based on a magnitude of
the feature amount.

7. The moving image coding device according to claim
6,
wherein the prediction value calculation means has,
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in advance, a plurality of rules that define how to
determine, based on the magnitude of the feature
amount, the pixel for reflecting the prediction error
in the prediction value thereof, and
selects one of the plurality of rules for each process-
ing block, and determines the pixel for reflecting the
prediction error in the prediction value thereof, in ac-
cordance with the selected rule.

8. The moving image coding device according to claim
7,
wherein the prediction value calculation means has,
as the plurality of rules, a rule for reflecting a large
prediction error in a pixel having a large feature
amount, and a rule for reflecting a large prediction
error in a pixel having a small feature amount.

9. The moving image coding device according to any
of claims 1 to 8,
wherein the prediction value calculation means adds
the prediction error to the prediction value that is
based on the intra prediction direction, and gener-
ates a new prediction value.

10. The moving image coding device according to any
of claims 1 to 9,
wherein, regarding prediction values of pixels corre-
sponding to a diamond-shaped tap with a pixel
whose feature amount is to be calculated as the cent-
er, the prediction value feature amount calculation
means uses an average value of the prediction val-
ues of the respective pixels in the tap as the feature
amount.

11. The moving image coding device according to any
of claims 1 to 9,
wherein the prediction value feature amount calcu-
lation means uses, as the feature amount, a value
obtained by multiplying an average value of predic-
tion values of respective pixels in a diamond-shaped
tap with a pixel whose feature amount is to be cal-
culated as the center by a coefficient corresponding
to the distance from the reference pixel to the pixel
whose feature amount is to be calculated.

12. A moving image decoding device that permits gen-
eration of an intra prediction value that is based on
intra prediction, comprising:

statistic parameter determination means for es-
timating a statistic of a prediction error that is
based on an intra prediction direction using an
approximated value of a parameter of the sta-
tistic of the prediction error;
prediction value feature amount calculation
means for calculating, regarding a prediction
value obtained by prediction that is based on the
intra prediction direction, a feature amount of a

prediction value at a pixel near a pixel to be proc-
essed; and
prediction value calculation means for estimat-
ing a prediction error corresponding to a dis-
tance from a reference pixel to the pixel to be
processed using the parameter of the statistic
obtained by the statistic parameter determina-
tion means, reflecting the prediction error in the
prediction value that is based on the intra pre-
diction direction using the feature amount cal-
culated by the prediction value feature amount
calculation means, and generating a new pre-
diction value.

13. The moving image decoding device according to
claim 12,
wherein the statistic parameter determination means
uses, as the statistic, a Laplace distribution expres-
sion with respect to a histogram of the prediction
error.

14. The moving image decoding device according to
claim 13,
wherein the statistic parameter determination means
uses, as the parameter of the statistic, an average
and a variance of the Laplace distribution.

15. The moving image decoding device according to any
of claims 12 to 14,
wherein the prediction value calculation means es-
timates the prediction error using the parameter of
the statistic,
compares magnitudes of feature amounts calculated
for pixels whose distance from the reference pixel is
no smaller than a predetermined lower limit value
and is smaller than a predetermined upper limit value
by the prediction value feature amount calculation
means among pixels in a processing block, and
determines a pixel for reflecting the prediction error
in a prediction value thereof from among the pixels
in the processing block, based on a magnitude of
the feature amount.

16. The moving image decoding device according to
claim 15,
wherein the prediction value calculation means has,
in advance, a plurality of rules that define how to
determine, based on the magnitude of the feature
amount, the pixel for reflecting the prediction error
in the prediction value thereof, and
selects one of the plurality of rules for each process-
ing block, and determines the pixel for reflecting the
prediction error in the prediction value thereof, in ac-
cordance with the selected rule.

17. The moving image decoding device according to
claim 16,
wherein the prediction value calculation means has,
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as the plurality of rules, a rule for reflecting a large
prediction error in a pixel having a large feature
amount, and a rule for reflecting a large prediction
error in a pixel having a small feature amount.

18. The moving image decoding device according to any
of claims 12 to 17,
wherein the prediction value calculation means adds
the prediction error to the prediction value that is
based on the intra prediction direction, and gener-
ates a new prediction value.

19. The moving image decoding device according to any
of claims 12 to 18,
wherein, regarding prediction values of pixels corre-
sponding to a diamond-shaped tap with a pixel
whose feature amount is to be calculated as the cent-
er, the prediction value feature amount calculation
means uses an average value of the prediction val-
ues of the respective pixels in the tap as the feature
amount.

20. The moving image decoding device according to any
of claims 12 to 19,
wherein the prediction value feature amount calcu-
lation means uses, as the feature amount, a value
obtained by multiplying an average value of predic-
tion values of respective pixels in a diamond-shaped
tap with a pixel whose feature amount is to be cal-
culated as the center by a coefficient corresponding
to the distance from the reference pixel to the pixel
whose feature amount is to be calculated.

21. A method for coding a moving image in a moving
image coding device that includes prediction error
statistic evaluation means, prediction value feature
amount calculation means, and prediction value cal-
culation means, and permits generation of an intra
prediction value that is based on an intra prediction
direction, the method comprising:

a first step in which the prediction error statistic
evaluation means expresses, as a parameter, a
statistic of a prediction error that is based on the
intra prediction direction, and approximates the
parameter of the statistic in accordance with a
distance from a reference pixel located along
the intra prediction direction to a pixel to be proc-
essed;
a second step in which the prediction value fea-
ture amount calculation means calculates, for a
pixel near the pixel to be processed, a feature
amount of a prediction value that is based on
the intra prediction direction; and
a third step in which the prediction value calcu-
lation means estimates a prediction error corre-
sponding to the distance from the reference pixel
located along the intra prediction direction to the

pixel to be processed using the parameter of the
statistic approximated by the first step, reflects
the prediction error in the prediction value that
is based on the intra prediction direction using
the feature amount calculated by the second
step, and generates a new prediction value.

22. A method for decoding a moving image in a moving
image decoding device that includes statistic param-
eter determination means, prediction value feature
amount calculation means, and prediction value cal-
culation means, and permits generation of an intra
prediction value that is based on intra prediction, the
method comprising:

a first step in which the statistic parameter de-
termination means estimates a statistic of a pre-
diction error that is based on an intra prediction
direction using an approximated value of a pa-
rameter of the statistic of the prediction error;
a second step in which the prediction value fea-
ture amount calculation means calculates, re-
garding a prediction value obtained by predic-
tion that is based on the intra prediction direc-
tion, a feature amount of a prediction value at a
pixel near a pixel to be processed; and
a third step in which the prediction value calcu-
lation means estimates a prediction error corre-
sponding to a distance from a reference pixel to
the pixel to be processed using the parameter
of the statistic obtained by the first step, reflects
the prediction error in a prediction value that is
based on the intra prediction direction using the
feature amount calculated by the second step,
and generates a new prediction value.

23. A program for causing a computer to execute a meth-
od for coding a moving image in a moving image
coding device that includes prediction error statistic
evaluation means, prediction value feature amount
calculation means, and prediction value calculation
means, and permits generation of an intra prediction
value that is based on an intra prediction direction,
the method comprising:

a first step in which the prediction error statistic
evaluation means expresses, as a parameter, a
statistic of a prediction error that is based on the
intra prediction direction, and approximates the
parameter of the statistic in accordance with a
distance from a reference pixel located along
the intra prediction direction to a pixel to be proc-
essed;
a second step in which the prediction value fea-
ture amount calculation means calculates, for a
pixel near the pixel to be processed, a feature
amount of a prediction value that is based on
the intra prediction direction; and
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a third step in which the prediction value calcu-
lation means estimates a prediction error corre-
sponding to the distance from the reference pixel
located along the intra prediction direction to the
pixel to be processed using the parameter of the
statistic approximated by the first step, reflects
the prediction error in the prediction value that
is based on the intra prediction direction using
the feature amount calculated by the second
step, and generates a new prediction value.

24. A program for causing a computer to execute a meth-
od for decoding a moving image in a moving image
decoding device that includes statistic parameter de-
termination means, prediction value feature amount
calculation means, and prediction value calculation
means, and permits generation of an intra prediction
value that is based on intra prediction, the method
comprising:

a first step in which the statistic parameter de-
termination means estimates a statistic of a pre-
diction error that is based on an intra prediction
direction using an approximated value of a pa-
rameter of the statistic of the prediction error;
a second step in which the prediction value fea-
ture amount calculation means calculates, re-
garding a prediction value obtained by predic-
tion that is based on the intra prediction direc-
tion, a feature amount of a prediction value at a
pixel near a pixel to be processed; and
a third step in which the prediction value calcu-
lation means estimates a prediction error corre-
sponding to a distance from a reference pixel to
the pixel to be processed using the parameter
of the statistic obtained by the first step, reflects
the prediction error in a prediction value that is
based on the intra prediction direction using the
feature amount calculated by the second step,
and generates a new prediction value.
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